Mechanisms of action of DNA intercalating acridine-based drugs: how important are contributions from electron transfer and oxidative stress?
Reactive oxygen species (ROS) are produced continuously in living cells as a by-product of respiration and other metabolic activity. Some ROS may react with DNA, and in some cases may abstract an electron from the double helix, leading to long range electron transfer (ET) reactions. Thus, the DNA of living cells may be in a continuous state of ET. We consider here whether acridine-based anticancer or antimicrobial drugs, which bind to DNA by intercalation, might either donate electrons to, or accept electrons from, the double helix, thus actively participating in ET reactions. We focus in particular on two acridine-based drugs that have been tested against human cancer in the clinic. Amsacrine is a 9-anilinoacridine derivative that appears to act as an electron donor in ET reactions on DNA, while N-[2-(dimethylamino)ethyl]acridine-4-carboxamide (DACA) may act as an electron acceptor. Such reactions may make important contributions to the antitumor activity of these drugs.